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(54) EXPANSION VALVE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the occurrence 
of noise by homogenizing the turbulence of a refrigerant 
caused by a gas-liquid two-phase flow refrigerant and 
suppressing the pressure pulsation, in an expansion 
valve used for the refrigeration cycle of an air 
conditioner. 

SOLUTION: The body 101 has two openings, and a first 
pipe 113 and a second pipe 114 are connected to each 
opening. This expansion valve is provided with a first 
expansion valve 1 between the first pipe 113 and a 
throttle 104, and a second expansion valve 2 between a 
second pipe 1 14 and a throttle 4. Since the first 
expansion room 1 and the second expansion room 2 
provided before and behind the throttle 104 perform the 
role of silencers (expansion type of mufflers), the 
pressure pulsation caused by the gas-liquid two-phase 
flow refrigerant is suppressed in stage, and an expansion 
valve capable of reducing noise can be obtained. 
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[0 0 5 9] c:coj:'5JC*%§qo^»S0ii2c^Ig?i^{-J: 

^DgBi 0 47^^em-oig?g^2(OF^gR3srB^^?^ 

[0 0 6 0] ^c*5, *l|j!fg0fJT«. iKa^S^n-i^^- 
rcMmiZfit^C^itT^:ff7.EE\ZJ:0y'i'VyyA^^m 

m^s^p^<Df£ti\z^o^^iiFm^it^^j£^. 

[0 0 6 1] ^fz. X-T^-r^-^&^r-XCOF^gBJCiKjWT 

[0 0 6 2] mrc. mms&(Df£timm&m^^\^^fx<D 
^ommmw::k^m^LX'7^—/'^—mi^^m^^rz^^. h 
M(D-'^^tSL^m^mmLrcmmmvttLxh.k< . ^ 

[0 0 6 3] ^fz. m^<Dr^—/'^-miK^m,^^t>itx 
[0 0 6 4] 9—/^-mvtL&mmik^m.^^t:> 
[0 0 6 5] mmms) ;k\z. :$^mM(D^mm3\z'D 
[0 0 6 6] ^mmi t^^zj^ 2 tm—^mtm— 

[0 0 6 7] (^4tj::*:3^J5g0iJ(cfflVi'5lljg?S^c^iai©fSia 

x$>o. m s \t^^bK±mx s> ^ . ^tc^KfctpJc, * 

«^ 1 0 1 (D^{^ 1 0 2 (C**f^-r^MPtl. 0SgSgB3cOffi 
□ Igrffifa;!^^:*:*^ 1 0 1 coigfg^ 1 tCf^ntt Tift:* fit 
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[0 0 6 8] ±IES5)5e(C*5ViT, m-ODEei 14;!>^^ 

«EA-r^ieiiaiSEE(o?&i«fi. m-co!g?i^2-\fiiEA'r'5 
0 2^^mi 0 3{z^omf$.^n^fgio^i o4{z^o 

Um^tl. 1 0 1 \zmf&:^tlfcm—(DBmM 1 ^fi£ 

ffi[-r^» m^m3y)im-'<Dm^^ i (crs](tfcis?5^-yt- 
7j/^ss*en^fc*. ##:i 0 2e«:<oiiK75i«ig»i^n. 

*^*:i 0 2 {Zf^^-r ^ ^ y h 1 0 5 4ockC/>^-\*:7 h 1 

0 5(c*S'&-r-5a-i$^-i 0 e-\<Dmm&mf)mm^ti 

[0 0 6 9] ^(DJ;:o\z:$i%BM<Dmmm3<omm^\Z^ 
tl«, f^O^l 0 4 <^®i©?^a^;0^*^^$: 1 0 2 ^AaHT-S 
Cli:$:«)«aL, 1 0 2 tc^^f^ v--^- :7 M 0 5 , 
D — rJ'- 1 0 6/j:<h*C7)JgK$ffi]A. I 0 7 f)^^<D 

[0 0 7 0] :^mmmx{t. mm^^^^a-^- 

rzumz^scmtr^iiTsji^z^oy-i^y^L.^^m 
^it-ssgs, ^mx}^m<Df^oipm^mmi'r^^W} 
m^§s{^(DEEt}\z^D^^i^W}^'^^^f£i:. 

[0 0 7 1] X'5^-^'-^>^r— X(DrtgEtCiRJfl-r 

^^io^^9Vii(tfmi)ttLXh^<. "tcDi^m^^izm^ 

[0 0 7 2] ^fz. m^si<D:^mz\^\ffx(omommm 
iij^±^mi:LXy^-/^-miK^m^^rzf)^. r3iii<^— sb^ 
tkmm^fmufzmmmvttLxh^K . ^(oUFm^m 

^zmi^^^cui^K 

[0 0 7 3] ^rz. m^coy^-z^-miK^m^-^tyitx 

[0 0 7 4] mrz. T—z^-mi^Le^mmik^m^'^t:) 

[0 0 7 5] mt&m 4 ) 'A\z^mM<DnB&m 4 (coi.^ 

[0 0 7 6] u^. ^^mi. 2^<^iS3^im-'^^i[t 

[0 0 7 7] ajci^-rcfc^jc. #^$:i 0 2mm\zift^m 
\z{^^^xm^:$^<D^f^msf^6^m^. i^os^i 0 aiz-d 
^cTi^^sggggB 3 collate ti, m-(ommMit)^^m=.<D 
m^^m2\z\^{fx. m^^(DiMmm'^7 ^m^x^^^o 

[0 0 7 8] ±$mmz^O. Ig-CDBSW 1 1 3;6^ei?g 
50 Af 'SiSffliiSmoJ^j^fl. *ft:i 0 KCfgfiE^n'Slg- 
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}^m\t. ^i^i 0 2\zm\^frcm&.:^(D^{^m^6^jiU 

ilO^OSBl 0 4{z:T2^H$n^igg{C^5(.^T. 

fS3-r^*#:i 0 \<Dmunmzm'ttzM.^:^(Dm^mu 
0 \ \zYi^iSL^n^%-(Dm^%'M.\^xkK't^z,^\zu 

[0 0 7 9] CCOct'^tC. *^Hjo^jg0tj4J-i:n(f, 
fe^ 0 1 0 4 €riii§T'6l^,CO?fti£<7)^ntC^f^tt^ fcfc 

[0 0 8 0] ;^*5, *Slj5SfisjT(*, SKSj^^^p-^- 

[0 0 8 1] 7.j—if-^^-7s(n>nmzmtvt 

[0 0 8 2] *^^<i:ffi^Sg|5^^ffioiag:S^c^|g5^i$ 

ttTi^-s?^^-, \^^-ftiti^-^\zm.\i>n\t^<. *Ac, 
m))^\zmWk^^\:.u\^^. 

[0 0 8 3] iMmm 5 ) ^K\z. ^^^(D'mkm 5 fco 

[0 0 8 4] HMCSJ 1 , 2. 3*5<fci>*4 

[0 0 8 5] m\Z7ht^o\Z. ^-<DWS\ 1 3 43ci:a^ 
^— <OgSff 1 1 4c7)|^gBt-, z:4§oS?^J(«coi^K^b^©<i: 
LTa)Sg8 i&^iS*«^fcA-y3 A/W >^9 ^J$A 
^— (DBEff 1 1 3*>ctJX^z:(7)gHl= 1 1 4^f*l^-r 

-5 C i: t c i: 0 / N — A / 1 y 9 ^ H ^. L T I ^ -5 o 
[0 0 8 6] ±fBt«^('i5triT, l|-<^)iaW*l 1 3;^^e 

rSAr'&iaaigmm!iMcDt^sg;^^^a?-ffij)g<h i 
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nm^'^iz:kt < /\z:^:^ I:^/^^ y 9 {tmm'S 8 ^ 

^z^mm'ss\z^WL-r^z:^{zu^. A-^Ayt-ryg 
^jiig-r^&^fc43i/^T-fflaf£?^iK^ii^®{k^n. an 

*^i 0 1 {zmfS,^n^m-(Dmm^i \zmxLE, 

10 :^;aR»^<£:<£iasn, 6^ OSB i 0 4 fcTdiffi^tifc^. ^ 
ft^-r^o ll-<0!^3I^2JrgftAU/i?^MEfriEE;^llKK^$ 

e>t'f£M^n, ^-(7)iae^i i 4^mDm^^^^m^m. 

ffi-r^o li^5S#51^gB'\0ftUiT^?^««^^»-COBa^i 14 

[^izmnrz/\iitfA/^^':f9\z^o. nmi^mit-^n^ 

fcfi6, M-OjE^i 1 4i^{c;Btt^?&!«coatxti«]Ae» 
tl^o ^-<DiBS=l 1 4;6^^i^Sig;ffi?^i«co«^7!^t^?g 
-tSfift<i:7ii:'pT105I#-\»iEAT'5^^t>, |W|tScof^ffitc 
i:OIg?i^-^.<DSgA^^j»^ii^H^I::^n, H-coSHl^ i l 

[0 0 8 7] c<D^o\z. ^%m<Dm:mm 5 oym^mz 

[0 0 8 8] :^mmmx-iit. mm^m^a—^- 

tcum\zit^cmit'r^:^*x}£\z^oy-(^y^A^^m 

30 s:. M%^[^(DE.ti\z^o^^rfm^^^^f£^. 
^^ox^^ii^^mm.(DEEtjtmm\z^K)i^m-r^/'^-f 

[0 0 8 9] ^fz. ^i^comik^&'iktLrz^^. mik^^ 

[0 0 9 0] ^fz. X5^-^-$:^-X<DF^g6iCiRlrtt* 

^^t)^^iri.iii,ij^i^^l,Xh^< . -ecDf^ffl^^JcMS 
10 ^^U^ti^i. 

[0 0 9 1 ] ^fz. /\:ztJ2^n^:/^m-'CDM'Si^^lf 

h<k<. ^(Di^m^mzmm^^crs.i^'^o 

[0 0 9 2] ^fz. /N-*A/t<y(0@^^ffi^LTia 
"ScDi^^^m^^tzf)^. ia®F^^<^/£A-^A-;^A/wy 

[0 0 9 3] ^fc, ?ft!8iE<DJ^M{b^&<hLT/\ii;^A/t 
0 ;^j:i:(^^?La«f4<f:LTt)cl:<, ^OfPfflgft^JCMS* 
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(0 0 9 4] (mmme) -a^z. *^^<D^j6S0*j6ico 
[0 0 9 5] uii. mmmis 2. 3. 4i5^iS5tm 

[0 0 9 6] iai::^-rct^>(c, (^gfiff 1 1 Sio^zf 
ureases ^«^*:^^afcA-:^ A/t< y 9 

O^J^AT^o ^ e(C/\n:^A/t^y9 . R^l^lO, 
y\-;^A/wy9cojiS{cJf AL, m-Offie 1 1 3*5^: 
0^^-(DB2^1 1 4^W^'r^Ct\Z^0/\::ztiAy^-f 
y94DcfcOTiaSl O^H^LTl.^'&o 
[0 0 9 7] ±tB«l^(C43(.^T. ^-CDgaSl 1 3;5m^ 
AT -Sia^aiSJE/^aSEO^c^^i^^^fKziffiffi ^ -5 cfc ^ 

^^zur). /\:z.t!jAjt^^9^mM'r^^^\z^i^^xi^ 

mt^tl^. C0K1=1 1 3l^gBfr-i5liT. 20 

□ SfS^^^^'Mil^^-r-S;^^. K0^5/\^;/3A/nW:/9C9Fb1 

coise^m;tT. /N— ;^A/\w:/9cojf Al^ic^Si;Tn 
fSS^l Ocojf AKfiStS 0, Rffi^l 07^^*^MIS<h;^i:^c: 

< 7'9aia*CJ:0i^Sifc;^n^i:<ht>twiBsen. 

1 08SAi:<ht>(cIg5gLM®j^<£iS^n> f|^/N-:^A 

/t<y9-vSftALi^Mfb-r^^i>5i^ai^iaiojgLjg?i 30 

mh. CDSa^l 1 4 fC:j3tt^/N— :^A/t-r ^9 d:R 
«ff 1 OfCJ;D|gtlOl*^^«fe051U. l^Slkiim^blR 

m<D{&m^'^mtu^. m-cosa^i 1 4;6^6i§ruii5/E 

{ b ^ :^ MSj tJ/^' ASM ^ n -5 o 

[0 0 9 8] C(^<:t^(C, *Sg0JCO||j5S0iJ6COIig5g*{C 
cfcn«, lg?g#-vco»ftAi^i«;^^^'m?S->ffittgi(Oci:^»;:i:SL 

tscoi^sfkc!:, F]m'si omz^^j£:tjmm(D{s,i^^m 40 

Oig-rc<i:t::cfcO, i^Mfb^eS^^iSi?:), ffis^MKcodSS 

[0 0 9 9] ^c4d, :^mmmx\t. mm^m^^o-^'-' 

i^it^f^m^. ^mx}^m<ofgtoiiFm^mmi't^^m 
m^^p^(DEEij\z^fo^^iiFm^it^^jE^. m% 

u-jhiS,^Ll.X%^<. ^(D{^my))^\zm^^^CU 50 
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[0 10 0] *^t<OJK»c*$f«ttL>h*^ ^1*^ 

[0 10 1] A7=— 5^-^^-AC0f^gBl::iRifrt-r 

[0 10 2] i/c, ^0^:P/\-*A/\Wy<^rBlfiS€:« 

<0 * ffl I i T t) ^ CO ffl J$6 « f C H S Sr * i; V i o 
[0 10 3] ^/i. A-j^A/Wy^Dctiy^RfflgS:^— 

[0 10 4] ^tz. /N-:^AA-ry43cfcr/Rfifffcr)@^ 

:;5ffi<t bTgagcof*l=^ffl(,^fcyO^\ gHl^F^-^C01£A-t^A 
- :^ A / \- < y cfc R ffi ^ ^ SB t C 4i5 1 1 -5 L i6 ^ ^ «^ 

^Li.xhx<. '^(D{'^m9j}^\zmi^^^\:^t^\^^. 

[0 10 5] ^/t. /^i«C0J^Sfb^®i:LTA-;^A/t 

[0 10 6] mmm 1 ) 'A\z. ^mR(r>%mm 1 \z-d 
i^T. ^1 i*5<:k(^'^i 2^^m.\^ui^^^mw^^o 

[0 10 7] 7^43, ^Jg0ijl . 2. 3. 4. 5t3cttX6 

-So 

[0 10 8] m\Z7r^'t^o\z. ^—(DWM 1 1 Z^^U 

[0 10 9] ±i2«5^(Ccfco. as, ^— cDsa^i 1 3 

^;ttimz:<Diaff 1 1 4*«En'5iSrai§iJE?&a<ottSg;^^ 

(rymmm^^t^^^ . ^ntc#i.^gaei^®-\<:o?^!«®5§& 
tL\z^K^m^^m.tmm:^n. i^Wk<D'Si.n\z^^wMt^ 

^ CO p 1^ % ^ « $1] $ tl ^ o 

[0 110] C<Dct'5(C*^0>S(^*MCT7O|g5I#(C<t 

n^^^. gai=;6^«iCDjK§^^^®M-r^Cl<h;5^T^'5o 
[0 111] *:|lJ5SC»JT'f^, IKSi^S^a-^- 
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[0 113] ^fz. X7^-:$^-^^r--X<7)f^gStCiRfi^-r IC 

CO 1 1 4] Sfc, sai^«a5co*¥^®?^i^^H^i?^<h 

mm\zmm^^\:^tj:\.K 

CO 1 1 5] ^fc. m(D^oj^^:^\^^mm^^ii.rc 
mf^mvttvxhJ:<. ^(ofiFm^cbmz^i^^^c 

CO 1 1 6] (^j!fg0iJ8) :;*:{::*%^<7)^j5S0tj8 fcot.^ 20 

CO 1 1 7] u:^. mmmi. 2. 3. 4. 5. e^^ 

CO 1 18] l^fi^-ri:3{C, co|g3I^2F^gBtc 
TK^f^^^^^^iLXl&^ikcD^U^^zj.^i^-ZfT.l 

2 ^i^m^ tix ^ . 

CO 1 1 9] ±fBfiS^{CctO. ^ZK^iE^i 1 4ct0at 
tC^^n^*»tim-coig3i^2j^tCffltAL, iKOgPl 30 

0 4{zxi^f£^n^m\z. ^-c7Dig3i^2(^n^^$n 
;tSi[^t^o^:u^iL^>'-yx 1 2\zieL0&^n^rz 

.Co 12 0] C(D^o\Z:$i^B^a:)^mm8(DB^^^lZj:. 

Co 1 2 1] u:^^ ^mmmxiit. mm^m^u-:s^- 

M^S§Ji^<Df£tiiz^r)^^i^m^it^^f£^. 
ggcfc 0 T ^ ® com :^ <!: as ^3 cfc 0 f^gj-r -5 / W 

CO 1 2 2] ^/c. ^i^t^(Dmik^^iK^i.rc^i. mik^ 

CO 1 2 3] Xt— ^'-Si^-XCOF^gPtZiRfi'j'r 
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CO 12 4] Sfc, TK^^^^^g^LT^l/^^^^Sx- 

CO 1 2 5] (j|j^0ij9) ;!>;:*c*^H^o|^jgefij9icoii 

T. 01 4;BJ:D^^l 5 ^#fiaL;:c;)^*bia?q'r'5o 
CO 1 2 6] 7jct5. HJgfiSJl, 2,3,4,5,6,7 

CO 1 2 7] ^IZ^Tct:^!::, 0 2\Z^^'r^^ 

j^i 0 3(ctip]as«t(o^msi 3 7)^iscte>nT*5o, ^ 

Mifil 3t^@5^U>^l 4fCj:0±T;^I^Olft^^$fJ$q 
^n, *«:i 0 I7:»^e>g8tl^c(.ij:^#j^l 0 ^\Z^W^ 

1 3fi±T:&rS]:fe<J:t/ll^rf^fi^^ojSD^ 
^}^Ac-ti:T*0, a^U>iy 1 4tS/3£AtCJ;0*ft:i 0 

CO 1 2 8] ±iBfiS^t::ci:0, ffi^KfP<^fT^^^, 

•V :7 h 1 0 5«D-i57— 1 0 ^ th^\zM^mm^n 

i(op^mm\zmf&'^nrz^t^\:.^i i 2^cot3s^(3?¥-:3 

xummz^TT^o i^A-y h \ 0 b\zm^L.rz^{^i 

0 2 t>[nieL7i;0^*^mL, #J^1 0 3fCSttfc^)gffi 
O^J^(Cc^0*^*:i 0 2 ch<h=foJl(Eie-r'5o ^ft: 1 0 2 

OTKJ;ict:0^JSISl 3 0Tffifi*#:i 0 l (h»ft4L® 

rc> m^mz\t^i^i 0 2{t^^LU'f)^(b^m^i 

0Bin±#-r-5o M^I^JSISl 3;J^^'^«^l 0 2<i:^gL 
/!:^^±#Lct'5<i:LTfc, ^M^S 1 3 U >^ 1 

1 0 2f)'^i^mn^^^\zts.^o 
CO 1 2 9] :i(o^o\z^%BM(Dmmm9<Dmmmz^ 

CO 1 3 0] T^c^o. :^mm&lXiit. Kid^lS^a — — 
Ac fM S i; ^^{bT ^ X /E {;: J: 0 ^-f 1- 7 ^ A ^ ?g 

sg ct 0 x^^)i,^mn,(DE,tft^m\z^ 0 f^ft-r -s/w 
b^mti.xh<k<. ^(Di^m^^mzm^^^cu 

CO 1 3 1} ^fc. ^{^^(Dmi^^uvttLrc^^. f^i^^ 

CO 13 2] Sfc, Ts^-^^-^^-TsCDp^mZiRm-r 
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[0 13 3] ifc, ®^U>i^S:EEAtZcJ:0*^'\H^ 
ffl Sft ^ t CM S ^ U /cC ^ o 

[0134] (^Sg0i] 1 0 ) ;*:IC:*^B>gc?)^j5g0iJ 1 0 IC 
[0135] U^. 1.2,3.4,5.6, 

[0136] iatC:STct O \Z. ^JSte 1 3 TBi*«: 1 
0 1 <i:(Dfe1{cti^Mxyu 1 5^il^. ^J^<S13 

ii/1 6Ji*ft:i 0 i(Dm.m^3(D[^mtmi^x\^^^. 

[0 13 7] ±im^^Z^O. gB^Kf^^fT^^^, # 
ft:i 0 2JilHl«KL?^j:7&^^TKL. 1 3 tc^j^t" 

^JSISl 3 0TMHfi®-r-5^JSX>^U >^1 

n^o ^fc, 1 3ii^iitcisttfczrA'j >^j?' 1 6 tc 
mmWi^-ji^^n^fcib. }^m(Dmmf^^\t^w 102 

di^ffil 0 3(cJ:0J^^^n^^«9gPl 0 4<:0^<i:;^c 

[0 13 8] c(D^o\z^^BM(Dmmmi o<Dm^^ftz 

[0 13 9] ;^j:*>, *iiifie*jT{i, mm^m^a-^- 

rci^m\zjt^ cmitf^:ti7sf£\z^ oy^-vy^A 

a:, m^^[^(DBEti^z^o^^iiFm^it^^s.i:. 
Ss^Dx^mji<^m^(Dj£t)tiMLm\zj:riii^m'r^/^-( 

[0 14 0] ^fc. ^t^(DmiK^$tWiti^rc^K ^vz^ 

[0 14 1] ^tc. X-^-^^^-^r^-XcDF^ggfCiRfrt-r 
[0 14 2] Sfc. fflt.i;t3fAU >^i 6\^mm'^tl^ 

}^mmmzm'^'tn{i<k<y^ym::fA. >''j:3> 

[0 14 3] 
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[0 144] ^fz. i&om^ibE.ttmm{S:u^^(op^^ 
[0 14 5] s/i. ^^os^(DmM}^mf)^^»^^numr^ 

[0 14 6] ^fc, i^r)^^mm't^m^<D^m<omn\z 
:^\^it^hrzit^;iii\zj:omti^m^iLtii:mmL. 
UE.mz±c^^^^iS:i^^^ti^^o^m(D&^mm^i^ 

[0 14 7] ^fz. B^B^^mA-r^nimiKmt)^%m- 
$>^mm^^mmx^^. 

[0 14 8] i^rz. Bm^-^mx'r^m.m-^m^m\z 
ikmi'siz^m^n^m^m^u^-^a^mm&m^mm 

[0 14 9] sfc, ump^i,z^^'f^}^m<D^n:h^um 
^^igftiL. mn\z:^\^ii^mzi±^ztxmn^m 

[0 15 0] ^rz. 1^^^^-^^ i^jm^zmxLfzTK^^m 

[0 15 1] ^fc. mmm\z^» ^^m^<D^w^(oi)^^ 
B^m^m^x^^. 

[0 15 2] ^tz. mmumifmv^t.it^m'hn^m<ii 

m 1 ] :^^m<Dm:mm 1 (DB^^<Dmmmm 
[^2] m'^mm2(DB^&^(Dmmmm 
[0 3] m^uu.±m 
[0 4] m'^mm3(DB^^^<Dfm\'&m 

[0 5] l^^gBJ£;^0 

[0 6] l^*j5S0iJ4CDjg?I^coa¥»T®0 

[0 7] |^SgBl£;^0 

[0 8] (^^*g0iJ5cOIg?S^co«¥KS0 

[0 9] |HlA-:/jAA<y(OiK®0 

[0 10] l^*Jg0^J6<Dflg5I#(7)^[gTH0 

[011] [^%j!j&eHJ7cOliS^g#co^»TS0 

[0 12] i^iai=c7)fl?gB^^-r»fffi0 

[0 13] l^^j^0^l8co||g^S#(7)^t^ffi0 

[0 14] m^mm9<DB^%^<Dfm\v^m 

[0 15] l^^g|5J£;^0 

[016] lajs^iSCT 1 0 (DB^%if^o)mmmm 
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[0 17] I^S8BK:;*:@ 

1 m-(DB^^^ 

3 fiSgggP 

4 ir— /t— SB 

6 #«c»g6 
1 1 ES^^gK 

1 2 ^rU^jL^ v-yx 
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1 3 
1 4 
1 5 
1 6 
1 0 1 
1 0 2 
10 3 
1 0 4 
10 5 
10 6 
1 0 8 
1 1 3 
114 
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